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Hiroshi Inoue*: Regeneration of the leaf of 
Acrobolbus ciliatus 

^rJi ifr*: Acrobolbus eiliatus 

It is a well known fact that the leaf cells of bryophytes have the reproductive 
ability, and many reports on the regeneration have been published. Those studies 
were summarized by Fult'ord (1956), recently. She concluded that the reproductive 
pattern of the leaf cell essentially follows that of the sporeling. In this repsect, it 
may forward the knowledges on sporeling pattern as well as reproduction to 
study the regeneration of leaf cell in those species whose sexual reproduction are 
unknown. 

Acrobobus ciliatus has been known only in sterile condition, except for my 
short description on male plant (Inoue 1956). Therefore, it may be considered that 
the reproduction of this species is in asexual way by the regeneration of leaf cell or 
others, as noted by Schuster (1958). This way may be suspected by the fact that 
the leaves are more or less caducous and the marginal cells of leaves have the 
ability to become rhizoids. However, in natural habitat and also among herbarium 
materials, the regenerative plantlets of this species can be hardly found. 

The present study was undertaken in order to clear the regenerative ability, the 
pattern of regeneration, and the pattern of rhizoid formation of this species. 

The materials used for this study were collected at Ochigawa, Chichibu, Sai- 
tama Pref., on July 21 and Nov. 3, 1957. They were cultured for about a month 
before the treatment. The leaves were dissected away from both newly produced 
shoots and old ones. The leaves were washed with distilled water three times; 
then they were placed on sterilized filter paper moistened by glucose solution (1 %') 
or on glucose agar ’J.5% agar in 1 % glucose solution) in petri dishes. The pH of 
the media were adjusted to 6.0 or 7.0. The petri dishes were placed at a distance 
of 45 cm. from a fluorescent lamp under the laboratory temperature. 


Observation and Discussion 

1) Rhizoid formation of marginal leaf cell: Rhizoids were mostly formed on 
the leaves dissected away from a new shoot, and the formation took place in 6 
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weeks after the treatment. Stages of the rhizoid formation are shown in figs. a-c. 
At first, the rhizoid initial cell cannot be distinguished from other cells. By 0.1% 
neutral red, however, it is stained faintly reddish, while other cells are not. As the 
initial cell becomes large in size, the chloroplasts are dissolved and become granu¬ 
lar, and the protoplasm is stained more reddish by 0.1% neutral red. The initial 
cell elongates to right angle to the leaf margin and the cell wall of elongated por¬ 
tion is thickened gradually. After the dissolution of the chloroplasts, the oil-bodies 
of the initial cell remain as they were before; but they disappear at the stage that 
the cell wall is thickened. This cell elongates to a marginal rhizoid. 

2) Regeneration from leaf cell: The first sign of the regeneration was seen 
after about a month from the treatment. The cells from which reproductions occur 
are restricted to the leaf margin and the apical part of leaf lobe (figs. d. 1). At 
first, the cell contents become granular and the nucleus becomes conspicuous. The 
oil-bodies usually remain as before, but some of them become granular and disap¬ 
pear (figs, e, hj. The first cell division takes place radially or tangentially to the 
leaf margin. Before this stage the cells hardly change its size. The initial cell 
gradually bulges and the cell divisions take place several times in the framework of 
the original cell (figs, i, j). The cells within the original cell may considerably 
vary in number, sometimes as many as 15. As a result of the successive cell divi¬ 
sions the cells are pushed out of the surface of leaf by the other inner cells (fig. k); 
thus a globose pile of cells (regenerant protonema) which resembles a gemma in 
appearance is formed on leaf margin and apex of leaf lobe. 

The leafy shoot develops from the distal tip of globose protonema (fig. m). 
The primary leaf (fig. n) which arises just above the apex of globose protonema is 
triangular but occasionally very rudimentary. The juvenile leaf (fig. n) is distinctly 
bifid, and the underleaf never occurs. No rhizoids are observed in both regenerants 
and protonema. 

At the earlier stage of the development of the protonema the oil-bodies are not 
formed; after the pile of cells is developed they are formed within the cells of 
protonema. The oil-bodies are very small (about 2/u in size) and 4-6 per cell, faintly 
brownish gray in color, and the inner granules are usually obscure. 

From the above study, it can be said that the leaf cell has rather strong ability 
to regenerate. This fact may serve to conclude that the actual reproduction of this 
species is in asexual way by the regenerant from leaf cell, as Schuster (1958, p. 45, 
foot note 33) noted; “This species reproduces asexually by tardily and sporadically 
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caducous leaves.” As eventually regenerants or gemmalings are not observed in 
field, there remains a question whether the above-mentioned regeneration actually 
occurs in field or not. 



Rhfzoid formation (figs, a-c) and regeneration (figs, d-n) of leaf cell of Acrobolbus cilliatus. 
For explanation see text. Figs, a-c, e-k, and m, x 360; figs, d, 1, and n, x 160. 


The pattern of regeneration of this species follows that of the Nardia -type 
sporeling. The rhizoids on leaf margin may have nothing to do with the regene¬ 
ration of leaf cell. The presence, of the ability to produce rhizoid on leaf margin, 
however, may indicate that the histological differentiation of leaf-margin and stem 
is not definitive. The rhizoid initial cell and regenerative cell cannot be distinguish¬ 
ed from the other or from ordinary cells. But the fact that the rhizoid initial cell 
is stained by neutral red seems to indicate that protoplasm of the rhizoid initial 
cell is not the same as other cells physiologically. Therefore, it is considered that 
the differentiation of rhizoid initial cell and regenerative cell follows another pattern 
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at ealier stage. Probably, the protoplasmic change may occur in the rhizoid initial 
cell to show special affinity to neutral red. 

Summary 

Leaf cells of Acrobolbus cilliatus whose sexual reproduction is unknown have 
strong ability to regenerate. The regenerative pattern follows the Nardia-type 
sporeling. The cells from which regeneration take place are restricted to leaf mar¬ 
gin and apex of leaf lobe. The rhizoid initial cells which are also restricted to leaf 
margin cannot be distinguished from their neighbouring cells, but they have special 
affinity to neutral red, and by which they are stained reddish. 

I am much indebted to Dr. S. Hattori and Prof. H. Ito for their kind guidances 
and many suggestions. 
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Appendix: Taxonomic note 

Japanese Acrobolbus titibuensis (Hatt.) Hatt. is essentially conspecific with A. 
ciliatus. 

Acrobolbus cilliatus (Mitt.) Schifln. Nat. Pfl. -fam. 1 (3): 86 (1893). — Acrobolbus 
rhizophyllus Sharp, Bryologist 39: 1 (193 6)-~Leiocolea titibuensis Hatt. Journ. Jap. 
Bot. 19 : 197, f. 17(1943 Acrobolbus titibuensis (Hatt.) Hatt. loc. cit. 26 : 96 (1951); 
Bryologist 54:113(1951), syn. nov. 

Therefore, this species distibutes disjunctively as follows: 

India (Sikkim-Himalayaj, Japan (Kyushu, Shikoku, Honshu), and North America 
(N. Carolina, Tennessee). 
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0’7*'Jr7^-3r|!fi('C'!2l^ < ’t C^CLUBc^ID Shigeo A'CIYAMA : Adequate name for sect. 
Acutae of Carex. 

^Sfiid: Carex acuta L. Section ^\Acutae ^f§V» btlXV*??: 0 
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Carex (Typus : Carex acuta L.) Sect. Carex 
Sect. Acutae Fries, Corp. FI. Suec. 191 (1835). 

Sect. 25. Acutae Akiyama, Car. Far East Reg. Asia : 71 (1955). 
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J. Yoshikawa: leones of Japanese Carex, Vol.2. 139 pp. inch 70 pis. (1958) 
Publ. by. Hokuriku-no-Shokubutsu-no-Kai, c/o Botanical Institute, Faculty of Science, 
Kanazawa Japan. (A^lBltftsP) 
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